
The Puerto Rico Journal of Public Health 
"lid 

Tropical Medicine 
Olllcial Bulletin of t he Department uC Health oC Puertu Ri cu and t he School of Trop l••l� 
Medicine of the Umvers lt.y of PUCrlG 1: .<0. Under the Auspices of Colum bia Un lver i lt 7.� 

P ublished quarter\)' b)' the Department of Health of Puerto Rico.� 

Eurereu u second-ch ••• mutter Aug'Ull I, 1925 "t th e Pool Oillce at San Juan, Puerto 
Ri co under tho Act of August 12, 19I:.! . 

VOL. VIn S AN JUAN, P . R, SEPTEM BER, 1932 N o. 1 

NUTRITION STUDIES OF FOOD STUFFS USED IN THE� 
PUERTO RIOAN DIETARIES� 

m. THE VI'l'AMIN G (H.) OONTENT OF THE RIPE PLANTAIN, (MUla� 
paradis-iaca, L.) AND THE PIGEON PEA, (GANDUL) ,� 

(Cajan Cajan, L.)*� 

J OSEPH H. AXTMAYER and SYLVIA (4) SILVA� 

From the Department of Chemistry of t he School of T ropica l Medicine of the� 
University of Puerto Rico under the auspices of Columbia University� 

The determination of the vitamin G (B2 ) content of the 
food stuffs used in the Puerto Rican dietaries is of importance 
when judge d by the probable relationship which is believed 
to exist between the conditions observed in human pellagra 
and the dermatitis in rats occurring from a total absence 01' 

par tial deficiency of this vi tamin. 'I'he evidence gathered 
so far by va ri ous workers in this field of nutrition demon­
strates beyond doubt that vitamin G (B2) is of impor tance 
in nutrit ion. 

The food tuffs selected are used da ily by the inhabitants 
who relish them in the var ious ways in which they are 
presented at the table. The plantains are eaten either when 
green or ri pe. The most important dish of which they form 
the major portion is the "pasteles" in which the green 
plantains are used. The gandul is eaten either stewed alone 
or with ri ce. During the sea on when its price is low, 
two or three cents a pound, i t is used instead of the navy and 
red kidney beans. 

EXPERIMENTAL 

The quantitative determination of vitamin G (B2) by the 
ratgrowth method as des cribed by Sherman an d Smith (1931) 
requires the supplementing of a basal diet f r ee from all 
water-soluble vi ta mins , with some source of the relatively 

* This re.earch was made possible by a !P'ant from the Ro ckefeller Foundation. 
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heat-labile factors which is comparatively deficient in the 
water-soluble, heat-stable fac tors. 

Young albino rats when twenty-eight to twenty-nine days 
old, reared by mothers on a diet consisting of two-thirds 
ground whole wheat, one-third whole milk powder, and 
sodium chloride an d calcium carbonate to the extent of 1 per 
cent each of the wheat por tion, with a weekly addition of 
about 10 grams of fresh lean beef, were placed upon the 
follo wing diet : Purified casein, 18 per cent, Osborne-Mendel 
salt mixture, 4 per cent; butterfat, 8 per cent ; cod liver oil, 
2 per cent ; corn-starch, 68 pe r cent, a part of which carried 
the alcoholic extract from 50 grams of whole wheat for each 
100 grams of diet. The rats were placed in individual cag es 
with raised screen bottoms and fed the basal diet alone until 
they ceased to grow, after which time some were fed with 
daily weighed portions (6 days per week ) of the supplement, 
the vitamin G (B2) content of which was to be determined. 
Other s, the controls, continued receiving the basal die t alone 
until the end of the experimental period of eight weeks. 

The plantain and pigeon peas were bought at the local 
market whenever needed, a fresh supply being always on 
hand. 

The results of the experiment reported in this paper are 
given in terms of the Bourquin unit of vitamin G (B 2 ) which 
has been defined as that amount which when fed daily to a 
standard animal as desc ribed above, will permit an increase 
of body weight of 3 grams per week during an experimental 
period of 8 weeks' duration. 

DIS OUSSION 

'I'he average weight curves of the rats receiving the daily 
portions (6 days per week) of 1.00, 2.00, and 3.00 grams of 
ripe plantain, and the "negative controls " , those receiving 
the basal diet alone, are shown in Figure I . 

Table I gives a summary of the da ta obtained f rom these 
experiments. The rats receiving the 2.00 grams daily por­
tions showed an average net gain of 23.6 grams for the 8­
week experimental period, w.hich, by definition, contains one 
unit of vit amin G (B2) or vice-versa, 0.5 unit per gram of 
ripe plantain. 
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TuLlt I 

Ave. AV6. AV6. 
No. or Initial Ave. net Survival BlISBl DIet 

Supplement animals Wgllt. 
(Gms. ) 

Ga ins 
(O ms. ) 

Period 
(DllYS) 

In take 
(Grams) 

Cont rols . . . . . .. .. . . . . . . ,. , .. . .. .:8 57 -6 .9 53 213
 

1.00 gm. plantain . . . . . " . . . .. .. . 13 IHA 4 .5 50 297 

2 .00 gms, plan tain .. .. . . .. .. . . .. 14 59 .1 23.6 55 305 

3 .00 gma, plantain .... . . . . .. . . .. 10 52.8 48 .8 ;'iO 290 

Figure II gives th e average weight curves of tho se rats 
which received the daily portion (6 days per week) of 0.50, 
1.00	 and 2.00 grams of the pigeon peas. 

A summary of the experimental data obtained with these 
rats is given in Table I I. The animals receiving 0.5 gram 
portions of the pea s gave an average net gain of 24.6 grams, 
therefore the pigeon peas contained two Bourquin units of 
vitamin G (B2) per gram. 

T.l.BLE II 

Ave . Ave . Ave. 
No. 01 Initial .4. ve. net Burvlval Basal Diet 

Supplemen t animals Wgllt. Gains Period In tak e 
(Oms.) (Gms.) (Days) (Grams) 

Controls . . . . . . . . . . . . . . . . . . . . . , . s 46.2 - 1.00 55.8 20.'> .8
 

0.50 gm. gandules . . . . .. . .. .... . 10 4,s .U 24 .6 56 292 .~
 

1.00 gm. gandules ..... . . .. . ... . 10 50 .4 4.5 1 .16 366 .2
 

2.00 gms. gandules . . . . . . . ... .. . .') 55 \)6.8 56 3D,
 

It will be seen that the vitamin G (B2) content of the 
pigeon peas is fou r times that of the ripe plantain. 

Other results reported in' the recent .literature an d given 
by Sherman and Smith (1931) indicate that ground whole 
winter wheat contains 1.5 Bourquin units per gram ; skimmed 
milk from 3 to 5 Bourquin units per gram; f resh whol e milk 
from 0.2 to 0.3 Aykrod-Ros coe unit per cubic centimeter; 
dried yeast from 5 to 10 Aykrod-Roscoe units, these being 
about three times UR large as the Bourquin units per gram, 
and fre sh lean beef from 0.5 to- 1 Aykrod-Roseoo unit per 
gram. It. can be seen by the data, that the result s obtained 



4, PUERTO RICO JOURNAL OF PUBLIC HEALTH AND TROP. MEDICINE 

from experiments with plantain and pigeon peas, compare 
favorably with those obtained from other sources reported 
above. 

SUMMARY 

Experiments are described by means of which the vitamin 
G (B2) content of ripe plantain (Musa paradisiaca, L.) and 
pigeon peas (Cajan Gajati, L.) are determined. 

The results obtained indicate that the ripe plantain and 
pigeon peas contain 0.5 and 2 Bourquin units of vitamin G 
(B2) per gram respectively. 
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FIG. I.-Average weight curves of comparable 
groups of experimental animals (rats) receiv­
ing: A. basal diet alone; B, 1.00 gram of ripe 
plantain; C, 2.00 grams of ripe plantain; D, 
3.00 grams of ripe plantain. 
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FIG. 2.-Average weight curves of compara.ble groups of 

experimental animals (rats) receiving: A, basal diet 
alone; B. 0.50 gram of pigeon peas; C. 1.00 gram of 
pigeon peas; and D, 2.00 grams of :pigeon peas. 


